Introduction
The charging of an isolated dust grain in a collisionless plasma is well described by the orbital motion limited (OML) model. For laboratory plasmas, the dust particles are negatively charged. Once the charge density represented by dust particles becomes comparable to the ion density, the amount of free electrons is dramatically reduced. The increase of the total dust charge is described by the parameter P = Aa(µm)n d /n ∞ [1] , with A = 1µm(4πε 0 k B T e /e 2 ) and a being the dust particle radius. The parameter P can also be written as P = 4πλ 2 De an d . In the limit P 1, any dust grain can be considered as an isolated particle (Fig. 1a) . The dust charge depletion effect can be understood by a model proposed in Ref. [2] . When P ≈ 1, the cloud potential Φ c (II) deviates from the ambient plasma potential Φ p (I) (Fig. 1b) . The dust becomes so densely packed that the potential in the neighborhood of the dust particles can no longer approach Φ p . When dust density n d increases even further, the potential barrier between the dust particles vanishes and Φ c (II) approaches the floating potential Φ p f (II) of the dust particles (Fig. 1c) and the cloud can now be considered as a superparticle. 
Experimental Setup
The measurements are performed in a double plasma device of 50 cm diameter and 120 cm length (cf Fig. 2 ). given by I = I 0 exp −ηπa 2 ln d [3] , where η ≈ 1 is the extinction coefficient, l the path length of the laser in the dust cloud, and a the dust particle radius. The dust does not fall down in a cylindrical column but the Coulomb repulsion of the dust particles broadens the dust flow to a cone. Therefore, the actual path length l is measured using the scattered light of a green laser (λ = 532 nm) that is recorded end-on by a camera. (Fig. 2) . The "dog-leg" probe shaft allows an axial shift and a radial scan by rotating the probe shaft.
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Results
To study dust-depletion effects, it is necessary to measure the cloud potential Φ c (i.e., the plasma potential inside the dust cloud) and the floating potential Φ p f of the probe in the dust shower at position II (Φ c (II), Φ p f (II)) with respect to the plasma potential Φ p (I) in the ambient dust-free plasma at position I, which may also be affected by introducing a large amount of dust into the target chamber. Figure 3 presents a set of such measurements for a fixed dust density. When the dust density increases, both Φ p (I) and Φ c (II) decrease, but the slopes differ. The
